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SURWHLQV DQG HVSHFLDOO\PHWDOORSURWHLQV SURYLGHG WKH LQGHSWK XQGHUVWDQGLQJ RIPHFKDQLVPV
LQYROYHGGXULQJ WKHSURFHVV LVFRPSOHWHG ,Q WKHSDVWRSWLPL]DWLRQRI ILOWUDWLRQSURFHVVHVZDV
PDLQO\HQYLVDJHGE\PLQLPL]LQJ IRXOLQJ LVVXHVDQGHQKDQFLQJERWKPHPEUDQHVHOHFWLYLW\ DQG
ILQDOSXULW\RISURGXFHGIUDFWLRQV%XWOLWWOHDWWHQWLRQZDVSDLGWRWKHHYROXWLRQRISURWHLQVWUXFWXUH
DQG IXQFWLRQDOLW\ HYHQ LIPHWDOORSURWHLQVDUHKLJKO\DWWUDFWLYHGXH WR WKHLU QXPHURXVELRORJLFDO
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FDWDO\WLFDFWLYLW\ IRUHQ]\PHVSDVVLYHRUDFWLYHWUDQVSRUWRIDVXEVWUDWHHWF)RU
PHWDOORSURWHLQVVXFKDELRORJLFDODFWLYLW\ LVUHODWHGWRWKHSUHVHQFHRIDWOHDVWRQHPHWDOOLF LRQ
FDOOHG FRIDFWRU OLQNHG WR ODWHUDO FKDLQV RI DPLQR DFLG UHVLGXHV ĮODFWDOEXPLQ ODFWRIHUULQ RU
FRRUGLQDWHG LQWR D SURVWKHWLF JURXS KHPRJORELQ F\WRFKURPH SHUR[LGDVH %XW VXUSULVLQJO\
HYHQFRPSRVLWLRQDQDO\VHVDQGRU WKH UROHRISURWHLQ FRQIRUPDWLRQ DSRIRUPZLWKRXW FRIDFWRU
YVKRORIRUPZLWKFRIDFWRUZHUHUDUHO\PHQWLRQHGLQILOWUDWLRQVWXGLHVDOWKRXJKWKHSUHVHQFHRI
LRQLFFRIDFWRUVLVKLJKO\GHFLVLYHLQSUHVHUYLQJPHWDOORSURWHLQVWUXFWXUHELRDFWLYLW\DQGVWDELOLW\
7R RXU NQRZOHGJH RQO\ RQH UHFHQW VWXG\ IRFXVHG RQ ERWK FRPSRVLWLRQ DQG SURSHUWLHV RI
PHWDOORSURWHLQ IUDFWLRQV GXULQJ 8) VKRZLQJ WKH SUHGRPLQDQW UROH RI FRIDFWRUV WR H[SODLQ
SHUIRUPDQFHVRIWKHSURFHVV3RUWXJDOHWDO,QWKLVZRUNDSURJUHVVLYHGHSOHWLRQLQ)H
DQG&DZDV HYLGHQFHG DIWHU GHDGHQGSHUPHDWLRQ RI KRUVHUDGLVK SHUR[LGDVH WKURXJKD8)
PHPEUDQHDQG WKLVGHSOHWLRQZDVH[SODLQHGE\ WKHDIILQLW\RI WKHPHPEUDQHPDWHULDO WRZDUGV




GXULQJ 8) RIPHWDOORSURWHLQV ERWK LQ KROR DQG DSR FRQIRUPDWLRQV 7ZR FUXFLDO TXHVWLRQV DUH
WKHQDGGUHVVHG L'RDSRDQGKRORIRUPVKDYH WKHVDPHEHKDYLRXUGXULQJ8)" LL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PLON SURWHLQ KDV D KLJKDGGHG YDOXH QXWULWLRQDO ELRORJLFDO DQG IXQFWLRQDO SURSHUWLHV DQG LV
FRQVLGHUHGDVDPHWDOORSURWHLQGXH WR LWVFDSDFLW\ WRELQGVSHFLILFDOO\RQHFDOFLXP LRQLFHQWLW\
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,Q WKLV ZRUN ZH KDYH HYLGHQFHG IRU WKH ILUVW WLPH WKDW SURWHLQ FRQIRUPDWLRQ LPSDFWV 8)
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NQRZQ WR KDYH GLVWLQFW VWUXFWXUH DQG IXQFWLRQDOLW\ LW ZDV LPSRUWDQW WR WHVW ZKHWKHU SURWHLQ
SURSHUWLHVREVHUYHGDIWHU8)UHIOHFWFKDQJHVLQFRPSRVLWLRQGHVFULEHGDERYH5HVXOWVVKRZHG
WKDWDIWHUSHUPHDWLRQĮ/$SURSHUWLHVHYROYHGWRZDUGVWKHRQHRIKRORĮ/$
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LQIOHXQFHVWKHSHUIRUPDQFHVRI
XOWUDILOWUDWLRQ 6XFK LQIRUPDWLRQ LV KLJKO\ GHFLVLYH IRU WKH FRQWURO RI SURWHLQ SURSHUWLHV DIWHU
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